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1
DELAYED METER REPORTING

TECHNICAL FIELD

Embodiments pertain to systems and devices for, and
methods of, delayed electrical energy and/or power consump-
tion reporting.

BACKGROUND

FIG. 1 is a functional block diagram of a prior art system
100 where an instrumented meter 110, or smart meter, as part
of an advanced metering structure (AMI), is depicted as send-
ing energy usage measurements 111, whether comprised of
site energy consumption information in general or comprised
of individual energy-consuming device information in par-
ticular, or both, and doing so on demand 112 to an energy
utility 120 in order to provide accounting information 121,
e.g., every fifteen minutes to a utility data store 122, for both
demand response incentives and time of use incentives.
Drawing from the data store 122, the utility can generate 123
a bill or invoice based on the transmitting site’s energy usage
124, and optionally based on the applicable incentive poli-
cies. Along with this continual flow of energy usage informa-
tion of private subscribers being provided to a utility comes a
concern for maintained privacy and a concern for possible
misuse of the information. For example, a person intent on
burglary of the reporting site may monitor this flow of infor-
mation to determine whether anyone is occupying the site.
Accordingly, the prior art system fails to provide local site
control of the content and frequency of the transmission of the
energy consumption-related information.

SUMMARY

Systems and devices for, and methods of, delayed meter
reporting to a remote site via a meter responsive to remotely
generated prompts and a local data-gathering device. For
example, a method embodiment may comprise: (a) storing, at
a local data store of a local processing device, energy con-
sumption related data of a local site based on a first sampling
rate; (b) filtering, by the local processing device, the stored
data based on a defined rule; and (c) transmitting, by the local
processing device, the filtered data based on a second sam-
pling rate, wherein the first sampling rate is equal to or higher
than the second sampling rate. The energy consumption
related data of the local site may comprise at least one of: (i)
an instantaneous local site power consumption value; (ii) a
total local site energy consumption value; (iii) a local site
voltage level; and/or (iv) a local site power factor. The energy
consumption related data of the local site may comprise at
least one of: (i) the energy consumption value of one or more
monitored local devices; (i) the energy store level of one or
more monitored local energy store devices; (iii) the tempera-
ture measurements of the local site; (iv) the operational state
information of one or more local actuated vents; and (v) the
operational state information of one or more local actuated
ducts. The defined rule may comprise at least one of: instruc-
tions to allow monthly time-of-day power consumption totals
for transmission; and instructions to allow daily time-of-day
power consumption totals for transmission.

An exemplary system embodiment may include circuitry, a
central processing, or a combination of both and a data store
comprising a defined rule. For example, the processor may be
configured to: (a) sample, at a first sample rate, energy con-
sumption related data of the local site; (b) store, at the data
store, energy consumption related data of the local site; (c)
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filter the stored data based on the defined rule; and (d) trans-
mit, at a second sample rate, the filtered data, wherein the first
sampling rate is equal to or higher than the second sampling
rate.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments are illustrated by way of example and not
limitation in the figures of the accompanying drawings, and in
which:

FIG. 1 is a functional block diagram of a prior art system;

FIG. 2 is a functional block diagram of an exemplary
computing device embodiment of the present invention;

FIG. 3 is a functional block diagram of an exemplary
system embodiment;

FIG. 4 is a functional block diagram of a portion of an
exemplary system embodiment;

FIG. 5 is a flowchart depicting an exemplary method of
operation embodiment; and

FIG. 6 is a flowchart depicting an exemplary method of use
embodiment.

DETAILED DESCRIPTION

Disclosed are systems and devices for, and methods of,
delayed meter reporting to a remote site via a local data-
gathering device where the data gathering and data filtering
functionality may be configured as a computing device in
collaboration with, or integrated, with the meter instrumen-
tation. FIG. 2 is a functional block diagram of an exemplary
computing device 220 having a processor 224 and memory
227 addressable via a data bus 228. FIG. 2 also depicts the
computing device 220 as comprising a user interface 229, a
power source interface 221, and a device interface 226 by
which one or more local devices may communicate with the
processor 224 via the data bus 228. FIG. 2 also depicts the
computing device 220 as comprising an optional wireless
transceiver (XCVR) and antenna 223. The processor 224 may
be configured to execute programmed steps via a real-time
operating system 225 where the steps that comprise the appli-
cation 222 may include energy consumption measurement
data gathering and data filtering prior to transmission to a
remote site.

The exemplary computing device 220 may function to
accumulate the relevant data on the meter or as part of ahome
energy management system that monitors energy-consuming
devices within a network, e.g., a network of energy consum-
ing devices within a site. The data stored locally at the store
227 of the computing device 220 can be much more compre-
hensive than that which is sent to the utility for billing. For
example, the computing device 220 may be configured to
store in one-second intervals, power measurements, voltage
levels, and power factors, e.g., the real power divided by the
total, or complex, power. The computing devices may be
configured to store external data such as ambient temperature
at the local site, e.g., inside a house and/or outside the house,
and the one or more thermostat temperature settings. For
example, the computing device may be configured, via for
example the transceiver and antenna 223, to track devices that
are signed onto, i.e., participating in, a residential Wi-Fi sys-
tem, thereby allowing the computing device to execute esti-
mating instruction to determine which residents were home
within a particular timeframe. This additional data and these
additional computations may be applied locally to aid in
tracking energy usage. The exemplary computing device may
be configured to transmit the information to the utility site
only during a billing time that may be part of a billing cycle.
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Via the user interface 229, the administrator of the site, e.g.,
the energy consumer, may configure a filter to limit the
optional energy-consuming information that may be trans-
mitted. The device may record at a regular interval such as
every 15 minutes. The transmission of data from the device to
the utility may be effected on a regular cycle, e.g., the same
interval as the recording interval or an interval larger than the
recording interval. The transmission of data from the device
to the utility may be responsive to a received data query from
the utility. The computing device may be configured to deci-
mate the stored information for transmission so that the con-
sumer need not send to the utilities anything that the con-
sumer is not comfortable with releasing. The decimation
processing need not be user configurable. The receiving util-
ity provider can offer different incentives for different
amounts of information transmitted by the consumer via the
filter processing. For example, the utility entity may offer a
discount for time of day totals for the month, and yet offer a
larger discount for daily totals of time of day statistics.

FIG. 3 depicts an exemplary system 300 embodiment com-
prising the utility site 310 and the local instrumented meter
320 where the requests 311, e.g., requests or demands of a
sampler 312, are depicted as received by the instrumented
meter 320. Responsive to the demands 311, the instrumented
meter 320 is depicted as providing energy consumption
related data 321 to alocal data store 322. Energy consumption
related data 321 may be provided to the local data store 322
based on local periodic sampling irrespective of a prompt
generated by the energy utility. FIG. 3 also depicts local
processing, such as that by a computing device integrated
with the instrumented meter 320 filtering 323 data 324
extracted from the local data store 322, and depicts the instru-
mented meter as providing the filtered extracted data 324 to a
bill or invoice generator 313 of the energy utility 310 on a
periodic basis, e.g., on a monthly basis. The user, e.g., the
local site administrator, may enroll with the utility for a spe-
cific accounting filter executable by the computing device, or
by processing of the instrumented monitor, that provides the
energy utility 310 with a limited set of data 324.

An exemplary filtering process may include analog and/or
digital signal processing as filtering and/or data consolidation
and/or original data decimation so that data set for allowable
transmission contains less information than the original data
set. Paring the collected data to comprise the transmittable
data allows customers at the site to block some data that may
otherwise be transmittable, e.g., which appliances were being
used and the exact time of day of the usage and/or time slots
of the usage of all or of particular appliances. Filter embodi-
ments may allow for the transmission of customer-sensitive
information, such as time slots associated with appliance
usages, and done so based on a remuneration schedule. In
addition, the filtering via signal processing may average the
power and/or determine, in a sample time period, a minimum
and maximum of the power consumption of one or more
appliances, or the entire site.

FIG. 4 is a functional block diagram of a portion of an
exemplary system embodiment where an electricity meter
411 may be sampled for instantaneous power being con-
sumed and or total energy consumed via a first periodic sam-
pler 421 and the sample power consumption data stored in a
data store 430. A voltage meter 412 may be sampled for
instantaneous voltage levels via a second periodic sampler
422 and the samples stored in the data store 430. The power
factor 423, e.g., the resistive power (KW) divided by complex
power (VKA), may be derived and sampled periodically via a
third periodic sampler 423 and the samples stored in the data
store 430. Individual appliances or devices 414, e.g., devices
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at a local network of a site, may be monitored for total or
individual power consumption, and the power consumption,
or other operational parameters, may be periodically sampled
via a forth sampler 424 where the samples are stored in the
data store 430. A data filter 440 or data filtering process may
periodically extract data from the data store 430 via a fifth
sampler 425. Optionally, the data filter 440 or data filtering
process may periodically extract, via a sixth data sampler 426,
data from a data store of an auxiliary unit 430 where the data
may comprise total or individual power and/or energy con-
sumption, and the power and/or energy consumption, or other
operational parameters of individual appliances or devices,
e.g., devices at a local network of a site, being monitored by
the auxiliary unit 430. Depending on its configuration, the
data filter 440 or data filter process may block, or allow for
transmission, monthly time-of- day totals, daily time-of-day
totals, and/or other data stored on the data store 430 and/or the
data store of the auxiliary device 430. The first through fourth
samplers 421-424 may be embodied as multiple samplers or
multiple sampling operations, or as a combined single sam-
pler or single sampling operation. The fifth and sixth samplers
425, 426 may be embodied as a combined single sampler or
single sampling operation. Embodiments include the fifth and
sixth samplers 425, 426 having a sampling rate or sampling
rates lower than the sampling rate or sampling rates of the first
through fourth samplers 421-424.

FIG. 5 is a flowchart 500 depicting an exemplary method of
operation embodiment where an exemplary system may peri-
odically sample and store in a data store (step 510) at least one
of: (a) instantaneous local site power consumption; (b) total
local site energy consumption; (c) local site voltage level;
and/or (d) local site power factor. Optionally, an exemplary
device or an auxiliary device may periodically sample and
store in a second data store (step 520) at least one of: (a)
energy consumption of one or more monitored local devices;
(b) energy store level of one or more monitored energy store
devices; (c) temperature measurement at a local site; and/or
(d) an operational state of one or more local actuated vents or
actuated ducts. The system periodically, and/or responsive to
a prompt from a remote site, extracts for transmission data
from the one or more data stores based on filtering conditions,
e.g., based on decimating filter conditions.

FIG. 6 is a flowchart 600 depicting an exemplary method of
use embodiment for the system where a user may input a
sample rate or measurement interval for sampling and storing
(step 610) for at least one of: (a) the instantaneous local site
power consumption; (b) the total local site energy consump-
tion; (c) the local site voltage level; and/or (d) the local site
power factor. Optionally, the user may input a sample rate or
measurement interval for sampling and storing (step 620) for
at least one of: (a) energy consumption of one or more local
devices designated for monitoring or participating in a local
network; (b) energy store level of one or more local energy
store devices designated for monitoring or participating in the
local network; (c) a designated temperature measuring ele-
ment at the local site; and/or (d) the operational state of one or
more local designated actuated vents or actuated ducts. The
user may also designate (step 630) a set of data to be allowed
to be transmitted from the local data store or stores to an
offsite node.

It is contemplated that various combinations and/or sub-
combinations of the specific features and aspects of the above
embodiments may be made and still fall within the scope of
the invention. Accordingly, it should be understood that vari-
ous features and aspects of the disclosed embodiments may
be combined with or substituted for one another in order to
form varying modes of the disclosed invention. Further it is
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intended that the scope of the present invention herein dis-
closed by way of examples should not be limited by the
particular disclosed embodiments described above.

What is claimed is:
1. A method comprising:
sampling, by a local processing device, energy consump-
tion related data of a local site based on data derived and
sampled periodically via a sampling operation, the sam-
pling operation comprising a first sampling rate;

determining, by the local processing device, usage statis-
tics of a set of local devices participating in a residential
local area network system via tracking the set of local
devices;

storing, at a first local data store of the local processing

device, energy consumption related data of the local site
and storing, at a second auxiliary data store, usage sta-
tistics of the set of local devices, wherein the energy
consumption related data and usage statists are based on
the first sampling rate;

filtering, by the local processing device, the stored data in

order to select which of the energy consumption related
data is for transmission and based on a defined rule,
wherein the defined rule is based on a user selection and
a provided incentive associated with the energy con-
sumption related data and usage statistics transmitted by
the local site;

determining the provided incentive associated with the

energy consumption related data and usage statistics
transmitted by the local site, based on an energy utility
offering a larger discount for receiving more detailed
energy consumption related data and usage statistics
from the local site, wherein the energy consumption
related data and the usage statistics comprise local site
content information related to customer-sensitive infor-
mation;

maintaining privacy and preventing possible misuse of

detailed energy consumption related data based on fil-
tering stored energy consumption related data of the
local site, wherein the detailed energy consumption
related data is collected and transmitted by a local instru-
mented meter; and

transmitting, by the local processing device, the filtered

data and usage statistics based on data extracted periodi-
cally via a sampling operation, the sampling operation
comprising a second sampling rate, wherein the first
sampling rate is equal to or higher than the second sam-
pling rate and wherein transmitting the filtered data is
during a billing time that is part of a billing cycle,
thereby providing the local site control of the content
information related to customer-sensitive information
and frequency of transmission of the data.

2. The method of claim 1 wherein the energy consumption
related data of the local site comprises at least one of: (a)
instantaneous local site power consumption value; (b) total
local site energy consumption value; (c) local site voltage
level; and/or (d) local site power factor.

3. The method of claim 1 wherein the energy consumption
related data of the local site comprises at least one of: (a)
energy consumption value of one or more monitored local
devices; (b) energy store level of one or more monitored local
energy store devices; (c) temperature measurements of the
local site; (d) operational state information of one or more
local actuated vents; and (e) operational state information of
one or more local actuated ducts.

4. The method of claim 1 wherein the defined rule com-
prises at least one of:
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(a) allow monthly time-of-day power consumption totals
for transmission; and (b) allow daily time-of-day power
consumption totals for transmission.
5. A system comprising:
a processor and data store comprising a defined rule,
wherein the processor is configured to:
sample, at a first sample rate, energy consumption
related data of a local site based on data derived and
sampled periodically via a sampling operation, the
sampling operation comprising the first sampling
rate;

determine usage statistics of a set of local devices par-
ticipating in a residential local area network system
via tracking the set of local devices;

store, at the data store, energy consumption related data
of the local site and usage statistics of the set of local
devices based on the first sampling rate;

filter the stored data in order to select which of the
energy consumption related data is for transmission
and based on the defined rule, wherein the defined rule
is based on a user selection and a provided incentive
associated with the energy consumption related data
and usage statistics transmitted by the local site;

determine the provided incentive associated with the
energy consumption related data and usage statistics
transmitted by the local site, based on an energy utility
offering a larger discount for receiving more detailed
energy consumption related data and usage statistics
from the local site, wherein the energy consumption
related data and the usage statistics comprise local site
content information related to customer-sensitive
information;

maintain privacy and prevent possible misuse of detailed
energy consumption related data based on the filtered
stored energy consumption related data of the local
site, wherein the detailed energy consumption related
data is collected and transmitted by a local instru-
mented meter; and

transmit, at a second sample rate, the filtered data and
usage statistics based on data extracted periodically
via a sampling operation, the sampling operation
comprising the second sampling rate, wherein the first
sampling rate is equal to or higher than the second
sampling rate and wherein the processor is configured
to transmit the filtered data during a billing time that is
part of a billing cycle, thereby to provide the local site
control of the content information related to cus-
tomer-sensitive information and frequency of trans-
mission of the data.

6. The system of claim 5 wherein the energy consumption
related data of the local site comprises at least one of: (a)
instantaneous local site power consumption value; (b) total
local site energy consumption value; (c) local site voltage
level; and/or (d) local site power factor.

7. The system of claim 5 wherein the energy consumption
related data of the local site comprises at least one of: (a)
energy consumption value of one or more monitored local
devices; (b) energy store level of one or more monitored local
energy store devices; (c) temperature measurements of the
local site; (d) operational state information of one or more
local actuated vents; and (e) operational state information of
one or more local actuated ducts.

8. The system of claim 5 wherein the defined rule com-
prises at least one of:

(a) allow monthly time-of-day power consumption totals

for transmission; and (b) allow daily time-of-day power
consumption totals for transmission.
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9. The method of claim 1 wherein the filtering, by the local
processing device, the stored data based on a defined rule is
further based on a remuneration schedule wherein the remu-
neration schedule is a fee schedule that is determined by an
energy utility bill generator.

10. The method of claim 1 wherein the first sampling rate
and the second sampling rate are each a measurement interval
for sampling and storing energy consumption related data.

11. The method of claim 1 wherein the defined rule further
limits the energy consumption data information that is to be
transmitted based on decimating filter conditions wherein the
data of the local site for allowable transmission contains less
data information than the original data information.

12. The system of claim 5 wherein the processor is further
configured to

store, at the data store, energy consumption related data of

the local site based on a remuneration schedule wherein
the remuneration schedule is a fee schedule that is deter-
mined by an energy utility bill generator.

13. The system of claim 5 wherein the first sampling rate
and the second sampling rate are each a measurement interval
for sampling and storing energy consumption related data.

14. The system of claim 5 wherein the defined rule further
limits the energy consumption data information that is to be
transmitted based on decimating filter conditions wherein the
data of the local site for allowable transmission contains less
data information than the original data information.

15
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15. The method of claim 1 wherein the usage statistics of
the set of local devices participating in the residential local
area network system is a time of day energy consumption of
the set of local devices.

16. The method of claim 1 wherein the first sampling rate
and the second sampling rate are user configurable, thereby
effecting delayed transmission of the filtered energy con-
sumption information data.

17. The method of claim 1 further comprising:

determining an estimation of which residents were home

within a particular timeframe based on the tracked set of
devices participating in the residential local area net-
work system and on data related to the devices con-
nected to the residential local area network system,
wherein the data related to the devices comprises which
devices were being used and an exact time of day of
usage of the connected devices.

18. The method of claim 1 wherein the user is at least one
of: aresident ofthe local site and a system administrator of the
local site.

19. The method of claim 1 wherein the user selection is
based on at least one of: time intervals; time schedules; and
time frequencies.

20. The method of claim 17 wherein the customer-sensitive
information comprises time slots associated with appliance
usages of each of the residents.

#* #* #* #* #*



